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Abstract
Background Caregiver burden is related to personal factors and patient characteristics and is greater when 
neuropsychiatric symptoms (NPSs) are present. Objective: Estimate the prevalence of burden among caregivers of 
dementia patients and its association with NPSs and identify NPSs causing greater caregiver distress according to 
dementia stage.

Methods A cross-sectional observational study in caregivers of noninstitutionalized dementia patients was 
conducted. Caregiver variables were sociodemographic, time of care, NPS-associated distress based on the 
Neuropsychiatric Inventory Caregiver Distress Scale (NPI-D) and burden based on the Zarit Burden Interview (ZBI). 
Patient variables were time since disease onset, Global Deterioration Scale (GDS) disease stage, functional assessment 
and NPS presence and intensity according to the Neuropsychiatric Inventory (NPI). The mean ZBI score, prevalence of 
burden and NPI-D score with 95% CIs at each dementia stage were estimated. Factors associated with burden were 
identified by multivariate analysis.

Results Of the 125 caregivers included, 77.6% were women, with a mean age of 60.7 (± 14.3) years; 78.4% (95%CI: 
71.0; 86.0) experienced burden. The mean ZBI score was 12.3 (95%CI: 11.6; 12.9) and increased according to NPS 
number (p = 0.042). The NPSs causing the most burden were disinhibition (93.5%), irritability (87.3%) and agitation 
(86.1%). Agitation, apathy, and sleep disorders were the NPSs generating the greatest overall caregiver distress; 
depression (max NPI-D 1.9), hyperactivity (max NPI-D 2.1), and psychosis symptoms (max NPI-D 1.6) generated the 
greatest distress at stage GDS 3, stages GDS 4–5, and stages GDS 6–7, respectively. The NPI score (OR = 1.0, 95%CI 
1.0; 1.1), intensity of irritability (OR = 1.2, 95%CI 1.0; 1.6), disinhibition (OR = 2.6, 95%CI 1.1; 5.8) and hyperactivity 
subsyndrome (OR = 1.1, 95%CI 1.0; 1.2) were associated with caregiver burden. Other associated factors were female 
gender (OR = 6.0, 95%CI 1.6; 22.8), ≥ 8 h daily care (OR = 5.6, 95%CI 1.4; 22.8), working outside the home (OR = 7.6, 
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Background
The prevalence of dementia or major neurocognitive dis-
order varies according to age, sex and geographic loca-
tion [1]. In 2019, more than 57 million people worldwide 
had dementia, and it is estimated that this number will 
increase to 152  million by 2050 [2], which will impact 
patients as well as their caregivers, families and society. 
The care and treatment of patients with dementia rep-
resent a significant financial burden [3, 4] that varies 
by country [5]. In Europe, the estimated average annual 
cost of a patient with dementia is €32,506.73 [6], and this 
amount increases with greater dementia severity or when 
patients are institutionalized [4, 5].

Different social and cultural aspects determine the 
place where care is provided (at home or in health care 
institutions) and the individual in charge of providing 
the care (family members or professional caregivers) [7]. 
Typically, those responsible for care are women (wives 
or daughters) who, in addition, tend to assume a greater 
burden than men [8–10]. Burden is related to caregiver 
factors, such as gender [11], hours of care or kinship [12] 
and patient characteristics, and is greater when neuro-
psychiatric symptoms (NPSs) are present [13, 14].

NPSs or behavioral and psychological symptoms of 
dementia (BPSD) appear frequently throughout the dis-
ease [15]; they worsen the prognosis [16] and are a fre-
quent reason for institutionalization [17–19]. They are 
associated with depressive symptoms, decreased quality 
of life and caregiver burden [20–23]. The validated scales 
used to measure burden in caregivers of patients with 
dementia include the Zarit Burden Interview, Caregiver 
Burden Interview, Screen for Caregiver Burden and the 
Burden Scale for Family Caregivers [24]. Caregiver bur-
den can also be measured using the Neuropsychiatric 
Inventory Caregiver Distress Scale [25]. This scale spe-
cifically measures the burden or distress caused to the 
caregiver by the different NPSs exhibited by the patient.

The objective of this study was to estimate the preva-
lence of burden in caregivers of noninstitutionalized 
patients with dementia, to analyse its association with 
NPSs or groups of symptoms (subsyndromes) and to 
describe which NPSs result in the most distress in care-
givers according to the different dementia stages.

Methods
Study design, setting and participants
This was a cross-sectional, descriptive, observational 
study in primary care. This study included caregiv-
ers of patients with dementia treated in the last year at 
health centers of the urban municipalities of Alcorcón 
and Villaviciosa de Odón (Madrid, Spain) who were nei-
ther deceased nor institutionalized during the study (1 
November 2015 to 26 February 2016). For the selection 
of patients, patients of all ages with a previous diagnosis 
of dementia identified in the electronic health records 
(EHRs) of the Community of Madrid (AP-Madrid) with 
the code P70 according to the International Classification 
of Primary Care (ICPC) and/or with specific treatment 
for it, anticholinesterase drugs (ATC code: N06D) and/
or memantine (ATC code: N06DX01) were included. All 
participants provided signed, informed consent. Caregiv-
ers who had difficulties with the Spanish language were 
excluded from the interviews. The data were collected by 
reviewing the EHRs of the patients and interviews with 
the caregivers that included different validated scales 
to analyse NPS [26] and caregiver distress [27]. In cases 
where one patient had more than one caregiver, only the 
primary caregiver was considered for the study. When 
the same caregiver cared for more than one patient, an 
interview was conducted for each patient. According to 
these criteria, 125 caregivers of 129 patients with demen-
tia were included. The clinical and epidemiological char-
acteristics of the patients included here are described in a 
previous study [28].

The results of this study were reported according to the 
STROBE recommendations [29].

Variables and assessment instruments
The sociodemographic variables collected for caregivers 
were age, gender, highest educational level completed, 
employment status, marital status, kinship to the patient, 
and cohabitation status with the patient. Variables related 
to care were also collected, namely, time of care in 
months/years, in days per week and in hours per day and 
the levels of burden and distress caused by NPSs.

Caregiver burden was measured using the short Zarit 
Burden Interview (ZBI) in dementia [30], which explores 

95%CI 1.8; 31.8), living with the patient (OR = 4.5, 95%CI 1.1; 19.6), kinship (OR = 5.4, 95%CI 1.0; 28.2) and lower patient 
education (OR = 8.3, 95%CI 2.3; 30.3).

Conclusions The burden on caregivers of dementia patients is high and associated with NPS presence and intensity. 
Disinhibition and irritability caused the highest burden. Depression, hyperactivity and psychosis produce more 
distress in mild, mild-moderate and severe dementia, respectively.

Keywords Dementia, Caregiver burden, Neuropsychiatric symptoms, Behavioral and psychological symptoms of 
dementia, Zarit burden interview, Neuropsychiatric inventory caregiver distress scale, Neuropsychiatric inventory, 
Global deterioration scale, Primary care
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four items related to self-care, stress and burden scored 
from 1 (never) to 5 (almost always), for a total score rang-
ing from a minimum of 4 points to a maximum of 20 
points. It is a screening test to diagnose burden in care-
givers of patients with dementia, with high sensitivity and 
specificity (98.5% and 93.9%, respectively). It is shorter 
than the original 22-item Zarit test [31] and validated for 
the Spanish population [32]. The short ZBI in dementia 
considers burden to be present when the total score is 
≥ 10 points and absent when the score is < 10 points. In 
caregivers who care for more than one patient, the bur-
den caused by each patient was measured separately.

The distress in caregivers caused by the patients’ NPSs 
was measured using the Neuropsychiatric Inventory 
Caregiver Distress Scale (NPI-D) [25, 27]. This scale is 
scored from 0 to 5 points, with 0 = not at all distressing, 
1 = minimally distressing, 2 = mildly distressing, 3 = mod-
erately distressing, 4 = severely distressing and 5 = very 
severely or extremely distressing. The total score, which 
ranges from 0 to 60, is the sum of the distress scores 
for each symptom. Distress was classified according to 
Kaufer et al. (1998) [25] as low (NPI-D score 0–1: not at 
all to minimally distressing), medium (NPI-D score 2–3: 
mild to moderately distressing) or high (NPI-D score 
4–5: severely to extremely distressing).

The variable collected on patients was functional inde-
pendence using the Barthel Index[33] classified according 
to the dependence levels established by Shah et al. [34]; 
time since onset of dementia and dementia stage accord-
ing to the Reisberg Global Deterioration Scale (GDS) 
[35], where GDS3 corresponds to mild cognitive impair-
ment and GDS7 corresponds to very severe cognitive 
impairment; presence and intensity of the NPSs as mea-
sured by the Neuropsychiatric Inventory (NPI) scale [26, 
36]; and specific treatment for dementia (anticholinester-
ase and/or memantine) and treatment to alleviate NPSs 
(neuroleptics, antidepressants and benzodiazepines).

The NPI scale explores 12 NPSs: delusions, halluci-
nations, aggressiveness, depression, anxiety, elation/
euphoria, agitation/aggression, apathy/indifference, dis-
inhibition, irritability/lability, aberrant motor behavior, 
sleep behavior and appetite/eating behavior. The total 
NPI score (0 to 144) is calculated by adding the intensity 
of these twelve symptoms, obtained from the product of 
the frequency (score of 1 to 4) and severity (score of 1 to 
3) of each.

The symptoms were grouped into four subsyndromes 
according to the classification of Aalten et al. (2007) 
[37]: “hyperactivity” (agitation/aggression, disinhibi-
tion, irritability/lability, aberrant motor behavior and 
elation/euphoria); “psychosis” (hallucinations, delusions 
and sleep behavior); “affective” (depression and anxiety) 
and “apathy” (apathy/indifference and appetite/eating 
behavior).

Statistical analysis
A descriptive analysis was performed according to 
the variable characteristics. Qualitative variables are 
expressed as frequencies and percentages while quan-
titative variables are expressed as means and standard 
deviations or median and interquartile range in skewed 
distributions.

The prevalence of caregiver burden (score ≥ 10 in the 
short ZBI in dementia), and the mean ZBI score, were 
estimated with their 95% confidence intervals (CIs). The 
normality of the Zarit test was verified using the Kol-
mogorov‒Smirnov test. The caregivers’ distress (global 
and caused by each NPS) was analysed using the NPI-
D, studying it at each stage of dementia according to the 
GDS scale with its 95% CIs.

The association of burden according to the short ZBI 
with the sociodemographic variables of both patient and 
caregiver and patient clinical variables, including the 
presence or absence of each NPS and the total NPI score, 
was analysed using the chi-square test for qualitative 
variables and Student’s t test for quantitative variables. 
The association of the short ZBI score with the total 
NPI score and with the intensity of symptoms and sub-
syndromes was analysed using the Spearman correlation 
coefficient, and its association with the number of symp-
toms was analysed using ANOVA. The analysis was per-
formed for each NPS separately, for NPSs grouped into 
subsyndromes, and as a whole (total NPI score).

To explain the factors associated with caregiver bur-
den, multivariate models were constructed that consid-
ered the burden measured with the short ZBI (value ≥ 10) 
as the dependent variable and the caregiver and patient 
sociodemographic variables, patient clinical variables 
and the NPSs with statistical significance in the bivari-
ate analysis and/or with clinical relevance as the inde-
pendent variables. In model construction, the NPSs were 
each analysed according to their frequency and intensity, 
grouped into subsyndromes and as a whole (NPI scale).

Statistical analyses were performed with SPSS version 
26 and STATA 14.

Ethics approval
This study was conducted following the principles of the 
Declaration of Helsinki and its subsequent revisions and 
was approved by the Clinical Research Ethics Committee 
of Alcorcón Foundation University Hospital on 23 Sep-
tember 2015.

Results
Of the 176 patients with dementia who met the inclusion 
criteria, 154 patients and caregivers could be located. 
A total of 125 caregivers of 129 patients agreed to par-
ticipate. Four caregivers each cared for two patients. The 
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study flowchart can be found in García-Martín et al. 2022 
[28].

The mean age of the caregivers was 60.7 (± 14.3) and 
77.6% were women. Among them, 79.2% had a secondary 
level of education or higher and 36.8% were employed. 
With respect to kinship, 47.2% of the caregivers were 
children of the patients, 33.6% were spouses and 10.4% 
were professional caregivers. A total of 80.8% lived with 
the patient, and 89.9% provided care 6–7 days a week. 
The sociodemographic characteristics of the caregivers 
and the sociodemographic and clinical characteristics of 

the patients who participated in the study are shown in 
Table 1 and Supplement 1.

Caregiver burden according to the short ZBI in dementia
A total of 78.4% (95% CI 71.0; 86.0) of the caregiv-
ers experienced burden according to the short ZBI in 
dementia. The burden was greater when the caregiver 
lived in the same home as the patient (82.2% vs. 62.5%) 
(p = 0.035) or if he or she provided more than 8  h of 
care per day ( p = 0.009). Greater burden was also found 
among younger caregivers (83.6% in those under 60 years 

Table 1 Caregivers’ characteristics and their relationship with burden
n = 125 ZBI burden

(≥ 10 points)
No ZBI burden
(< 10 points)

p

n (%) % (95% CI) % (95% CI)
Age

 < 60 years 55 (44) 83.6 (71.2;92.2) 16.4 (7.8;28.8) 0.207

 ≥ 60 years 70 (56) 74.3 (62.4;84.0) 25.7 (16.0;37.6)

Gender

 Male 28 (22.4) 67.9 (47.6;84.1) 32.1 (15.9;52.4) 0.124

 Female 97 (77.6) 81.4 (72.3;88.6) 18.6 (11.4;27.7)

Educational level

 Less than 5 years of education or primary education 26 (20.8) 80.8 (60.6;93.4) 19.2 (6.6;39.4) 0.741

 Secondary, Bachelor’s or higher 99 (79.2) 77,8 (68.3;85.5) 22.2 (14.5;31.7)

Employment status

 Employed 46 (36.8) 84.8 (71.1;93.7) 15.2 (6.3;28.9) 0.464

 Homemaker 23 (18.4) 78.3 (56.3;92.5) 21.7 (7.5;43.7)

 Unemployed or retired 51 (40.8) 74.5 (60.4;85.7) 25.5 (14.3;39.6)

 Student or other 5 (4.0) 60.0 (14,7;94.7) 40.0 (5.3;85.3)

Marital status

 Married 91 (72.8) 76.9 (66.9;85.1) 23.1 (14.9;33.1) 0.696

 Single 19 (15.2) 78.9 (54.4;93.9) 21.1 (6.1;45.6)

 Separated, divorced or widower 15 (12.0) 86.7 (59.5;98.3) 13.3 (1.7;40.5)

Kinship to the patient

 Spouse 42 (33.6) 78.6 (63.2;89.7) 21.4 (10.3;36.8) 0.963

 Child 59 (47.2) 79.7 (67.2;89.0) 20.3 (11.0;32.8)

 Other relative 11 (8.8) 72.7 (39.0;94.0) 27.3 (6.0;61.0)

 Professional caregiver 13 (10.4) 76.9 (46.2;95.0) 23.1 (5.0;53.8)

Lives with the patient*

 Yes 101 (80.8) 82.2 (73.3;89.1) 17.8 (10.9;26.7) 0.035
 No 24 (19,2) 62.5 (40.6;81.2) 37.5 (18.8;59.4)

Time caring for patient (n = 129)

 ≤ 1 year 15 (11.6) 66.7 (38.4;88.2) 33.3 (11.8;61.6) 0.329

 > 1 year − 10 years 99 (76.8) 79.8 (70.5;87.2) 20.2 (12.8;29.5)

 > 10 years 15 (11.6) 66.7 (38.4;88.2) 33.3 (11.8;61.6)

Number of days per week of care (n = 129)

 1–3 days 6 (4.7) 50.0 (11.8;88.2) 50.0 (11.8;88.2) 0.251

 4–5 days 7 (5.4) 85.7 (42.1;99.6) 14.3 (0.4;57.9)

 6–7 days 116 (89.9) 77.6 (68.9;84.8) 22.4 (15.2;31.1)

Number of hours per day of care (n = 129) *

 ≤ 8 h 24 (18.6) 54.2 (32.8;74.4) 45.8 (25.6;67.2) 0.009
 > 8 − 12 h 13 (10.1) 92.3 (64.0;99.8) 7.7 (0.2;36.0)

 > 12 h 92 (71.3) 80.4 (70.9;88.0) 19.6 (12.0;29.1)
* statistically significant
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of age), in women (81.4%) and in caregivers who worked 
outside the home (84.8%) (Table 1).

In terms of patient characteristics, caregiver burden 
was significantly related (p = 0.002) to low educational 
level in patients but not to their gender, age or level of 
independence. Caregivers presented greater burden if 
the patient had moderate dementia (stage GDS5) (83.3%) 
compared with those in milder or more severe stages. 
They also experienced greater burden if the patient 
lived with the family (81.1%) than when he or she lived 
alone (50.0%) or with a professional caregiver (60.0%) 
(p = 0.035) (Supplement 1).

Relationship between caregiver burden and NPSs
The mean ZBI score of the caregivers was 12.3 (95% CI 
11.6; 12.9). The score progressively increased according 
to the number of NPSs in the patient and ranged from 6.5 
(95% CI -12.6; 25.6) in caregivers who cared for patients 
without NPSs to 13.6 (95% CI 8.4; 18.8) in caregivers car-
ing for patients with 10 NPSs (p = 0.042) (Supplement 2).

The mean score on the NPI, which measures the inten-
sity of patient symptoms, was 24.9 (95% CI 21.5; 28.4) 
with a median of 21.0 (IQR: 10.8–34.0). Caregiver bur-
den was associated with a higher patient NPI score: the 
mean NPI score was 27.3 (95% CI 23.2; 31.5) and the 
median was 22.0 (IQR: 11.5–38.0) in patients whose care-
givers experienced burden and 17.0 (95% CI 11.6; 22.5) 
and median of 14.0 (IQR: 7.0–23.0) in patients whose 
caregivers who did not experience burden (p = 0.003 and 
p = 0.083 respectively) (Fig. 1).

The NPSs whose presence was significantly associated 
with caregiver burden according to the ZBI score were 
disinhibition (93.5%), irritability (87.3%) and agitation 
(86.1%), while the subsyndrome most associated with 
burden was hyperactivity (82.9%) (Table 2).

A positive correlation was found between the ZBI score 
and symptom intensity (frequency x severity) as mea-
sured by the NPI (Spearman’s correlation coefficient of 
0.34, p < 0.001). The association was statistically signifi-
cant for symptoms of anxiety, apathy, disinhibition, irrita-
bility and aberrant motor activity and the subsyndromes 
of hyperactivity, apathy and psychosis (Table 3).

In the multivariate analysis, caregiver burden increased 
with each point on the NPI (OR 1.0, 95% CI 1.0; 1.1). 
Other factors associated with burden were female gen-
der (OR 6.0, 95% CI 1.6; 22.8), working outside the home 
(OR 7.6, 95% CI 1.8; 31.8), spending ≥ 8 h a day caring for 
the patient (OR 5.6, 95% CI 1.4; 22.8), being related to the 
patient (OR 5.4, 95% CI 1.0; 28.2), living with the patient 
(OR 4.5, 95% CI 1.1; 19.6) and a low level of education 
(OR 8.3, 95% CI 2.3; 30.3).

In Model 2, which analysed the NPSs grouped into 
subsyndromes, caregiver burden was associated with the 
intensity of the hyperactivity subsyndrome (OR 1.1, 95% 
CI 1.0; 1.2). In Model 3, where the NPSs were analysed 
separately, an association was found with the intensity of 
disinhibition (OR 2.6, 95% CI 1.1; 5.8) and irritability (OR 
1.2, 95% CI 1.0; 1.6) (Table 4 shows the ORs for the rest of 
the sociodemographic variables for models 2 and 3).

Fig. 1 Caregiver burden according to patient total NPI score
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When analysing the NPSs according to their frequency 
instead of intensity, the NPSs most associated with care-
giver burden were the presence of disinhibition with an 
OR of 12.7 (95% CI 2.5; 65.1) (p = 0.002), aberrant motor 
activity with an OR of 7.5 (95% CI 1.6; 33.8) (p = 0.009) 
and irritability with an OR of 3.0 (95% CI 0.9; 9.7) 
(p = 0.071) (Supplement 3).

Caregiver distress according to the NPI-D score for NPSs
The mean caregiver distress score measured by the 
NPI-D was 12.5 (95% CI 11.1; 13.9). The symptoms that 
caused the greatest distress according to this scale were 
agitation, apathy and sleep disorders (Fig. 2 and Supple-
ment 4).

When analysing caregiver distress according to patient 
dementia stage, it was observed that depression caused 
more distress in mild dementia (stage GDS3) with an 
NPI-D score of 1.9 (95% CI 0.4; 3.3). Irritability, disinhi-
bition, agitation and aberrant motor activity, all of which 
are symptoms of hyperactivity, caused greater distress in 
cases of mild (GDS4) and moderate (GDS5) dementia, 
with NPI-D scores between 0.6 (95% CI 0.2; 0.9) and 2.1 
(95% CI 1.5; 2.7), while psychosis symptoms (delusions, 
hallucinations and sleep disorders) caused greater dis-
tress in advanced stages (NPI-D score between 1.3 (95% 
CI 0.7; 1.8) and 1.6 (95% CI 0.9; 2.3) in stages GDS 6 and 
7). The distress produced by apathy remained more stable 
throughout all phases of dementia, with the NPI-D score 
varying between 1.3 (95% CI 0.9; 1.8) and 1.9 (95% CI 0.4; 
3.3) (see Fig. 3 and Supplement 5).

Discussion
The burden in caregivers of patients with dementia is 
high and is associated with the number of hours of care 
provided and the presence of NPSs. The NPSs that cause 
the most burden on caregivers are those grouped within 
the hyperactivity subsyndrome (agitation, irritability, dis-
inhibition, aberrant motor activity), but the symptoms 
that cause greater distress to caregivers vary depending 
on the severity of dementia.

Table 2 Relationship between caregiver burden and the presence of neuropsychiatric symptoms and subsyndromes
Neuropsychiatric symptoms Burden

(ZBI ≥ 10 points)
No burden
(ZBI < 10 points)

p

n % (95% CI) n % (95% CI)
 Disinhibition* 43 93.5 (82.1;98.6) 3 6.5 (1.4;17.9) 0.001
 Irritability/lability* 55 87.3 (76.5;94.4) 8 12.7 (5.6;23.5) 0.006
 Agitation/aggression* 62 86.1 (75.9;93.1) 10 13.9 (6.9;24.1) 0.005
 Aberrant motor behavior 35 87.5 (73.2;95.8) 5 12.5 (4.2;26.8) 0.053

 Elation/euphoria 18 81.8 (59.7;94.8) 4 18.2 (5.2;40.3) 0.536

 Apathy/indifference 70 77.8 (67.8;85.9) 20 22.2 (14.1;32.2) 0.673

 Appetite/eating behavior 32 82.1 (66.5;92.5) 7 17.9 (7.5;33.4) 0.348

 Delusions 40 76.9 (63.2;87.5) 12 23.1 (12.5;36.8) 0.968

 Hallucinations 38 77.6 (63.4;88.2) 11 22.4 (11.8;36.6) 0.968

 Sleep behavior 47 75.8 (63.3;85.8) 15 24.2 (14.2;36.7) 0.808

 Depression/dysphoria 46 75.4 (62.7;85.5) 15 24.6 (14.5;37.3) 0.734

 Anxiety 47 83.9 (71.7;92.4) 9 16.1 (7.6;28.3) 0.091

Neuropsychiatric subsyndromes
 Hyperactivity * 92 82.9 (74.6;89.4) 19 17.1 (10.6;25.4) 0.000
 Apathy 79 79.0 (69.7;86.5) 21 21.0 (13.5;30.3) 0.260

 Psychosis 68 79.1 (68.9;87.1) 18 20.9 (12.9;31.0) 0.377

 Affective 66 78.6 (68.3;86.8) 18 21.4 (13.2;31.7) 0.502
* statistically significant

Table 3 Correlation between the ZBI score and the intensity of 
each neuropsychiatric symptom or subsyndrome
Neuropsychiatric symptoms and 
subsyndromes

r p

Symptom intensity (frequency x severity)
 Disinhibition* 0.334 0.000
 Irritability/lability* 0.243 0.006
 Agitation/aggression 0.167 0.058

 Aberrant motor behavior* 0.187 0.034
 Elation/euphoria -0.018 0.838

 Apathy/indifference* 0.198 0.025
 Appetite/eating behavior 0.121 0.171

 Delusions 0.173 0.050

 Hallucinations 0.084 0.346

 Sleep behavior 0.059 0.504

 Depression/dysphoria 0.102 0.248

 Anxiety* 0.217 0.014
Subsyndrome intensity
 Hyperactivity* 0.331 0.000
 Apathy* 0.228 0.009
 Psychosis* 0.197 0.025
 Affective 0.159 0.073
r: correlation coefficient, *statistically significant
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Caregiver burden according to the short ZBI
In our study, almost 80% of all caregivers presented bur-
den according to the short ZBI in dementia, and the bur-
den was greater among those who lived with the patient, 
provided more than 8  h of care per day and worked 
outside the home. Other studies have also described 
the relationship between burden and patient–caregiver 
cohabitation [8, 38] and number of hours of care [12, 
39, 40] but have reported no association with employ-
ment status [12, 38, 39, 41]. Three out of four caregivers 
were women, who presented greater burden, as reported 
in previous studies [8, 11, 21, 41, 42]. Burden was also 
higher among younger caregivers, although the differ-
ence in burden between younger and older caregivers 
was not significant.

In terms of patient characteristics, caregiver burden 
was associated with low educational level, a relationship 
that has already been described by previous studies [43, 
44] but not with the age or gender of patients. The asso-
ciation between patient education and caregiver burden 
could be a result of patients with a lower educational 
level having a lower socioeconomic status, which may 
affect their access to resources and preclude sharing the 
burden of care, such as with day centers or professional 
caregivers, since studies show an inverse relationship 
between family or patient income and caregiver bur-
den [38, 43, 44]. The severity of dementia has also been 
linked to caregiver burden [38, 41]. In our study, the time 
since onset and severity of the disease showed a simi-
lar pattern, with greater caregiver burden observed at 

Table 4 Factors associated with caregiver burden (short ZBI ≥ 10)
Model 11 Model 22 Model 33

OR (95% CI) p OR (95% CI) p OR (95% CI) p
Caregiver gender (male) 6.0 (1.6; 22.8) 0.008 5.7 (1.4; 23.1) 0.014 6.0 (1.4; 26.1) 0.016

Employment status (Does not work) 7.6 (1.8; 31.8) 0.006 7.4 (1.7; 31.9) 0.008 7.7 (1.5; 39.4) 0.014

Kinship (No) 5.4 (1.0; 28.2) 0.046 5.3 (1.0; 28.8) 0.056 4.4 (0.7; 27.3) 0.116

Lives with patient (No) 4.5 (1.1; 19.6) 0.042 4.2 (0.9; 19.1) 0.065 6.0 (1.2; 30.1) 0.030

 h of care (< 8 h) 5.6 (1.4; 22.8) 0.017 5.6 (1.3; 23.8) 0.021 5.1 (1.1; 23.7) 0.038

Patient education (≥ secondary) 8.3 (2.3; 30.3) 0.001 9.0 (2.4; 34.1) 0.001 12.3 (2.9; 53.3) 0.001

Total NPI1 1.0 (1.0; 1.1) 0.051

Hyperactivity subsyndrome2 1.1 (1.0; 1.2) 0.003

Disinhibition intensity3 2.6 (1.1; 5.8) 0.023

Irritability intensity3 1.2 (1.0; 1.6) 0.069
1 logistic regression model adjusted for NPI score (-2LL 100,578)
2 logistic regression model adjusted for the intensity of neuropsychiatric subsyndromes (-2LL 91,848)
3 logistic regression model adjusted for the intensity of neuropsychiatric symptoms (-2LL 83,755)

Fig. 2 Caregiver distress according to neuropsychiatric symptoms (NPI-D score) classified according to the Kaufer model [25]
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intermediate stages (moderate dementia) than at initial 
or advanced stages (mild or severe dementia). No dif-
ferences in burden were observed between caregivers of 
patients who were treated or not treated with specific 
drugs for dementia or between caregivers of patients who 
were treated or not treated with neuroleptics, antidepres-
sants or benzodiazepines for NSPs.

When analysing the relationship between caregiver 
burden and NPSs, it was observed that both the pres-
ence and intensity of such symptoms worsened the bur-
den. Thus, the ZBI score increased with the number and 
intensity of patient symptoms (total NPI score), such that 
caregivers with burden cared for patients with higher 
NPI scores than those without burden, a relationship 
already observed in previous studies [38, 45–47].

Caregiver burden was associated with the presence 
of disinhibition and irritability, which are two NPSs 
included in the hyperactivity subsyndrome and that are 
not easily treatable with drugs [48]. Apathy, agitation, 
aberrant motor activity and anxiety were only significant 
in bivariate models, while psychosis symptoms (delu-
sions and hallucinations) were only significant when their 
intensity was considered, and thus, they were grouped 
into subsyndromes and analysed together.

Other studies have observed a relationship between 
the ZBI score and NPSs, although the results are not 
uniform. The NPSs most frequently associated with 
caregiver burden are irritability [13, 39, 43, 45, 46, 49], 
agitation [13, 14, 45, 46, 49], delusions [13, 45, 46, 49] and 
sleep disorders [13, 14, 39, 46]. In contrast, apathy [13, 
43, 46], hallucinations [45, 46, 49] and anxiety [13, 21] are 
less frequently associated with burden. The association 
between burden and disinhibition and aberrant motor 
activity reported in the present study appears in fewer 
previous studies [46]. Euphoria is not only the least fre-
quent symptom but also the one that results in the least 
burden.

The ZBI and its different short versions are commonly 
used to measure caregiver burden, although their use dif-
fers among studies, such as in the selection of different 
cutoff points for burden (e.g., 40 points [12], 20 points 
[50], median [39]) or application of only item 22, which 
refers to the “overall felt caregiver burden” [41], to give 
just a few examples. Other studies use scales other than 
the ZBI, such as the Brief Symptom Inventory (BSI-18) 
[51], Perceived Social Stress Scale [20] and Burden Scale 
for Family Caregivers (BSFC-s) [52], to measure caregiver 
burden. Here, we used the short ZBI in dementia, a brief 

Fig. 3 Caregiver distress related to neuropsychiatric symptoms (NPI-D score) grouped into subsyndromes according to the stage of dementia (GDS) GDS: 
Global Deterioration Scale
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version with only four items that is adapted to measure 
burden in caregivers of patients with dementia [30]. This 
version has high sensitivity and specificity, and there-
fore, it may be more useful for daily clinical practice than 
longer versions. We analysed its behavior as a numerical 
variable and a cutoff point for burden presence/absence, 
defined as ≥ 10 and < 10 points, respectively, to compare 
our findings with those of other studies and to determine 
whether the test allowed us to appropriately capture the 
burden associated with NPSs.

In addition to different ways of measuring burden, the 
NPSs measured with the NPI may also be approached 
differently according to the literature. In this study, we 
used several analytical models to determine which could 
best reflect caregiver burden. We found that models that 
separately analyse the frequency or intensity of NPSs or 
symptoms grouped in subsyndromes are more effective 
than those that use the total NPI score. In addition, these 
models have greater clinical implications as for which 
symptoms should be targeted to reduce caregiver burden.

Caregiver distress according to the NPI-D
The NPI-D specifically measures caregiver distress 
related to NPSs, unlike the ZBI, which measures the 
overall burden on the caregiver. The mean NPI-D score 
was 12.5 (± 8.2), which is similar to that reported in 
a study whose patients had similar characteristics to 
ours [53] and is higher than that of others that included 
mostly patients with mild dementia [25, 54–57] or stud-
ies that used the 10-symptom version of the NPI instead 
of the 12-symptom version [58]. Agitation, apathy and 
sleep disorders are the symptoms that cause the great-
est distress in caregivers. Agitation typically causes the 
greatest distress, along with delusions, irritability, disin-
hibition and aberrant motor activity [25, 54–56, 58, 59]; 
however, apathy [60] and sleep disorders [61] do not typi-
cally cause high distress.

Contributions and strengths of our study
This study allows us to compare the results of two types 
of measures of caregiver burden and distress in the same 
population. The discrepancy between the NPSs that indi-
vidually produce greater distress among caregivers and 
those that are ultimately associated with burden is strik-
ing. Thus, the presence of agitation in patients, which is 
the symptom that results in the greatest caregiver distress 
(high distress in a quarter of caregivers), is not significant 
in the burden model, while disinhibition, which causes 
less distress (high distress in only 8% of caregivers), 
appears to be associated with burden in the final model. 
This disagreement indicates the need to expand the num-
ber of studies that compare the results of both scales.

Another contribution of our study is the analysis of 
distress caused by NPSs according to the severity of 

dementia, an aspect that few studies have addressed [57]. 
It was observed that in mild stages (GDS3), depression 
(affective symptoms) caused more distress. In contrast, 
in mild and moderate dementia (GDS4 and 5), agita-
tion, irritability and aberrant motor activity (hyperactiv-
ity symptoms), and in advanced dementia (GDS6 and 7), 
delusions, hallucinations and sleep disturbances (psycho-
sis symptoms), caused the most distress. This difference 
is probably related to the variations in frequency and 
intensity of the different NPSs as dementia progresses 
[28] and can explain the variability in caregiver burden 
reported in different studies, which also depends on the 
characteristics of the patients included. This difference 
could also explain why we did not find a clear associa-
tion between psychosis symptoms and burden, as these 
symptoms occur in advanced stages of dementia, which 
had less representation in our study. Using a different 
approach, a Korean study also found an indirect relation-
ship between dementia stages and burden on caregiv-
ers of patients who presented with psychosis symptoms 
and physical behavior symptoms (apathy, aberrant motor 
activity, sleep and appetite disorders) [57].

There are few studies carried out in primary care where 
the burden of caregivers of patients with dementia and 
its relationship with neuropsychiatric symptoms (NPS) 
has been analysed. There are also few studies on this sub-
ject carried out in Spain [23, 62] Therefore, our study can 
provide knowledge in this area, highlighting the relation-
ship between the presence of NPSs in patients and the 
burden on caregivers.

Limitations
With regard to the limitations of our study, the use of the 
short version of the ZBI in dementia does not allow us to 
compare the mean values obtained with studies that used 
the 22-item version [12, 39–41, 43, 45, 50, 58, 62–67] or 
valued obtained with short versions different from ours 
[38, 47, 68, 69]. However, the behavior of the short ZBI 
with respect to the NPSs is similar to that found with 
other short versions and with the original version. Tak-
ing this similarity into account, the short ZBI in dementia 
may be a good alternative for use in patients with cogni-
tive decline, as it is quicker to apply and provides similar 
results.

Factors that can alleviate the burden on caregivers, 
such as social benefits, were not analysed due to insuf-
ficient data in all patients. At least 28 of our patients 
received external help, but other patients may also have 
been receiving unreported help (day centers or mixed 
caregivers). The interviews were conducted with a single 
caregiver per patient, but whether care was shared with 
another caregiver was not considered. We found that 
many patients had mixed caregivers (several relatives or 
close family and professional caregivers), who sometimes 
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shared the responsibility of care in a very homogeneous 
way. In Spain, the National Health System is univer-
sal and free. Social aids such as residences, day centers, 
home aids or technical aids are not systematically imple-
mented but must be requested. After evaluation by spe-
cialized teams, they may be implemented free or with 
shared payment according to the income level of the 
patients and their family support network [70].

Future lines of research
It is known that caregiver burden causes early patient 
institutionalization [42]. Analysing the modifiable factors 
that contribute to this burden can help control it, thus 
improving the quality of life of caregivers and delaying 
institutionalization. It is important to continue research 
in this field, including a vision of gender perspective, 
global workloads inside and outside the home, level of 
education, own resources and/or access to different types 
of help and beliefs about caring for relatives. The latter 
aspect can mark important differences between the pop-
ulations of different regions or countries.

Additionally, as we have commented, we find it inter-
esting to further investigate the NPSs in the stages of 
dementia and compare different scales to see which may 
be the most appropriate to detect the burden of caregiv-
ers in PC and be able to act on it as soon as possible.

Finally, research in PC, where patients and caregivers 
receive care, seems essential to us so that the results have 
greater applicability.

Conclusions
This study relates the burden experienced by caregivers 
with their workload and with patients’ neuropsychiatric 
symptoms and describes the symptoms that cause care-
givers greater distress according to each dementia stage.

Based on the results, reducing the burden on caregiv-
ers by decreasing the hours of care provided through 
external help or by controlling NPSs could relieve care-
giver burden and its consequences on patients. Knowing 
which NPSs are more frequent in each stage of demen-
tia and when they cause more distress could allow the 
implementation of specific support measures aimed at 
reducing burden adapted to each stage of the disease. 
Caregiver training is a fundamental pillar within these 
measures, especially in the management of hyperactivity 
symptoms, such as aberrant motor activity and disinhibi-
tion, which do not have an easy pharmacological solution 
and for which it is advisable to prioritize nonpharmaco-
logical management.
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